
Figure S1 (related to Figure 1). miRNA expression profile in cancel cells based on Cancer Cell 
Line Encyclopedia (CCLE). The expression of each miRNA in HCT116 cells (from highest to lowest) 
is depicted on the top line. miRNAs that are more highly expressed in HCT116 cells tend to be more 
highly expressed across a broad panel of cell lines. For consistency, all data are published 
nanonstring data (Ghandi et al., 2019). (A) Relative expression of miRNAs in cancer cell lines. (B) 
Relative expression of the most highly expressed miRNAs in HCT116 cells and other cell lines. 
Tissue color bar order from top to bottom (LARGE INTESTINE, AUTONOMIC GANGLIA,  BILIARY 
TRACT, BONE, BREAST, CNS, ENDOMETRIUM, FIBROBLAST, HAEMATOPOIETIC AND 
LYMPHOID, KIDNEY, LIVER, LUNG, OESOPHAGUS, OVARY, PANCREAS, PLEURA, PROSTATE,

 SALIVARY GLAND,  SKIN, SMALL, SOFT TISSUE, STOMACH, THYROID, UPPER 
AERODIGESTIVE TRACT, URINARY TRACT). 
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Figure S2 (Related to Figure 2). Purity of sample preparation and 
immunoprecipitation. (A) Western blot of wild-type and AGO2 knock out cells 
showing the purity of cytoplasm prep for eCLIP. Calnexin is a marker for the 
endoplasmic reticulum, a structure contiguous with the nuclear membrane that must be 
removed to ensure adequate nuclear purification. GAPDH and ATP synthase beta are 
markers for cytoplasm. Lamin A/C is a nuclear marker that should be absent if a 
cytoplasmic sample is pure. and (B) Pull down using anti-AGO2 rabbit polyclonal 
antibody (3148) relative to input sample (no Ig pulldown) and a sample treated with a 
non-cognate control antibody.  
 
Analysis of anti-AGO2 eCLIP-seq biological replicates showing comparable data 
quality. (C) Sequencing reads distribution, showing the total number of usable reads. 
(D). Correlation between uniquely mapped reads and usable reads. Different number of 
uniquely aligned reads were randomly sampled from AGO2 eCLIP experiments and 
PCR replicates were removed. Points indicate the mean of 10 sampling experiments. 
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Figure S3 (Related to Figure 3). Sample eCLIP cluster data for highly ranked 
cluster – miR-29a. Three cytoplasmic extract samples were analyzed by RNAseq: 1) 
extract from wild-type cells that had been treated with a non-specific antibody (IgG); 
2) extract from AGO2 knockout cells that had been treated with anti-AGO2 antibody; 
and 3) extract from wild-type cells that had been treated with anti-AGO2 antibody. 
This is typical eCLIP data characterizing miRNA engagement and shows the high 
signal to noise routinely observed when detecting AGO2:miRNA association. 
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Supplemental Figure S4 (Related to Figure 4). The effects of AGO1, AGO2, AGO1/2, and 
AGO1/2/3 knockouts on gene regulation in HT116 cells. CDF plots of log2 fold change upon 
AGO knockout for genes having no AGO2-binding clusters detected at any location, genes that 
have AGO2 clusters within their mRNAs, and genes that have AGO2 clusters with their 3’-UTRs. 
(A-D) Data for AGO1, AGO2, AGO1/2, and AGO1/2/3 knockout cells respectively. The total 
number of genes that are significantly up- or down- regulated are noted.  
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Supplemental Figure S4 (Related to Figure 4). Correlation between significance of AGO2:3’-UTR 
binding clusters and gene expression change in AGO KO cell lines. (E-H) Data for AGO1, AGO2, 
AGO1/2, and AGO1/2/3 knockout cells respectively. Blue: downregulated genes. Red: Up-regulated genes. 
The data do not pass the normality test for both data sets, or relation was not linear, therefore Spearman 
correlation was applied. p<0.05 was only achieved in AGO1/2/3 knockout datasets. 
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Supplemental Figure S5.  Appearance of clusters for 22 representative genes. (A) Clusters that are 
associated with increased gene expression as determined by RNAseq. (B)  Clusters that are not associated 
with significant changed. (C) Clusters that are associated with reduced gene expression.  
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Supplemental Figure S5.  Appearance of clusters for 22 representative genes. (A) Clusters that are 
associated with increased gene expression as determined by RNAseq. (B)  Clusters that are not associated 
with significant changed. (C) Clusters that are associated with reduced gene expression.  
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Supplemental Figure S5.  Appearance of clusters for 22 representative genes. (A) Clusters that are 
associated with increased gene expression as determined by RNAseq. (B)  Clusters that are not associated 
with significant changed. (C) Clusters that are associated with reduced gene expression.  
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Supplemental Figure S5D. Predicted candidates sites and complementarity for miRNA 
engagement with 22 representative genes. Candidate binding sites outlined in red are potential 
sites for binding to the experimentally determined (Figure 3) most prevalent 25 miRNAs in HCT116 
cells.  
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engagement with 22 representative genes. Candidate binding sites outlined in red are potential 
sites for binding to the experimentally determined (Figure 3) most prevalent 25 miRNAs in HCT116 
cells.  
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Supplemental Figure S5E (Related to Figure 7).  Expression level change of genes with AGO2 
binding clusters located at 3’UTR  measured by QPCR in AGO1-/-  cell line (A), AGO2-/-  cell line (B), 
AGO1/2-/-  cell line (C) and AGO1/2/3-/- cell line (D). (E) Representative gene expression changes in 
AGOs knockout cell lines.  
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Figure S5F (Related to Figure 7). Biological replicates of Western-blots. 



Supplemental Figure S6 .  Effect of AGO3 knock down Expression level change of genes with 
AGO2 binding clusters located at 3’UTR by AGO3-siRNA. (A) Western analysis of AGO3 expression 
in siAGO3 transfection cell. (B) Expression level change of 22 genes with AGO2 binding cluster in 
3’UTR. siGL2 is a noncomplementary control duplex RNA. The knockdown was achieved using a duplex 
R N A c o m p l e m e n t a r y t o A G O 3 m R N A 5 ’ - G C A U C A U U A U G C A A U A U G A U U - 3 ’ / 5 ’ -
pUCAUAUUGCAUAAUGAUGCUU-3’.  The RNA was delivered into HCT116 cells using cationic lipid 
Lipofectamine RNAiMax or Lipofectamine 3000. 
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Supplementary Figure S7. The sequence conservation analysis of a let-7 binding site within MYC 3’-
UTR. (A) The binding site sequence alignments for 20 mammals. The PhyloP and PhastCons scores 
are also shown in the top part. (B) Phylogenetic tree model generated based on the sequence 
alignments for 20 mammals.  
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Supplementary	Table	1.		Primer	sequences	for	validated	genes.	
 Gene	 		 Primer	sequence	5’-3’	

ABCC2	
Set	1	

For:		TGGATCTAGAGACAGACAACCT	
Rev:		CTCTATAATCTTCCCGTTGTCTAGG	

Set	2	
For:		GGACAACCACTGTCCTGAAT	
Rev:TGCAGTATGAGTCAGTCCATTT		

CEMIP	
Set	1	

For:		GCACATCCTGATTGACAACG	
Rev:		ACCAACCCCAATGTACTTCAG	

Set	2	
For:		ATCAGGAGACCTGGGTTGTG	
Rev:		ACCAACCCCAATGTACTTCAG	

CYP2S1	
Set	1	

For:		TGTATTCAGGGCTCATGCG	
Rev:	TCAAAAGTCCCTTCCAGCATC	

Set	2	
For:		GCCTCCCTTACACCGAC	
Rev:	CTTCCTGAACCGTCCATCTG	

DDIT4	
Set	1	

For:		AGCAACAGTGGCTTCGG	
Rev:		GGCACACAAGTGTTCATCCT	

Set	2	
For:		GTGTATCTTACTGGTCTGAAGGG	
Rev:		GATAGCTGCCTACAACAGGTC	

EFNA1	
Set	1	

For:		AGACCCATAGGAGACCCG	
Rev:		CGGAACTTGGGATTTGAACTG	

Set	2	
For:		TCTGGAACAGTTCAAATCCCA	
Rev:		TGATCTTCATAGTGCGGACAG	

ENTPD7	
Set	1	

For:		GGGTTTATGCATGGATTGGAATC	
Rev:	AGGACAGAGGTTGAGGTAGG	

Set	2	
For:		CCTATGACTACCCAAACCTGC	
Rev:	CGCAGAAGGTATAGGAAGATGG	

GALNT3	
Set	1	

For:		GGAGTCGCTTCCTGATCATG	
Rev:		CCTCCCCAGATTTCCATTTCT	

Set	2	
For:		GGTGGATGATGCTAGTGTAGATG	
Rev:		GTTTCAGCTGTTGCGACTG	

GPRC5A	
Set	1	

For:		GGGACACGCTCTATGCC	
Rev:		TAGCTGCCCTCTTTCTTTACTT	

Set	2	
For:		TTCCTCTCCTTTCCCTTTGC	
Rev:		ATCCCTTTCCCATGGCTTAC	

IL17RD	
Set	1	

For:	CTTTAGAACCCGAGCCTGTG	
Rev:	CGTCTCTGTAGTTTGCTCCTG	

Set	2	
For:	CATCTATGACTCGTCTGTGCC	
Rev:	CCAAGATCTGCTTTGCATGAC	

MAL2	
Set	1	

For:		ATACAACCATAACCGGGCAG	
Rev:		TTTCTAAGGAGTGTTACGGTCG	

Set	2	
For:		CTTCGTCTGCCTGGAGATTC	
Rev:		AGAGGAACATGCCCAGAAAG	

MSMO1	
Set	1	

For:		ATCCCTTATAGTTCATGAAGCCC	
Rev:		GGTTCCACAAATCAAAGGCAG	

Set	2	
For:		TGCACATCCTTTGGAGACTC	
Rev:		CCGAGAACCAGCATAGAAAGG	

MYC	
Set	1	

For:		TCTTCCCCTACCCTCTCAAC	
Rev:		ACCAACCCCAATGTACTTCAG	

Set	2	
For:		TGAACAGCTACGGAACTCTTG	
Rev:		ACCAACCCCAATGTACTTCAG	

PELI2	
Set	1	

For:		ATAAGGAGCCAGTGAAATACGG	
Rev:		CTGATAGCCTTGGATGCCTG	

Set	2	
For:		CTAATGGCGTCCTGGTGATG	
Rev:		TGTGCTTCTGAGTTGGAGTATG	

PHLPP2	
Set	1	

For:		CACATTTTGCCTCTGGTTGG	
Rev:		GACATGATAGGTCTGAGCTTGG	

Set	2	
For:		GGAGGCTCAAAGGGTGAAG	
Rev:		TGCTAATGGGTCTTGTACGTG	

PRSS8	
Set	1	

For:		GGCCATTCTGCTCTATCTTGG	
Rev:		ACACATGGACGCCTTCATAG	

Set	2	
For:		CCTATGAAGGCGTCCATGTG	
Rev:		CTCGGAGTAGGAGTCTAGCTG	

RGS16	

Set	1	 For:		TGCTAAACCCAACCGCAG	
		 Rev:		GAAAGATCCCCAGACGTGTC	

Set	2	
For:		GAAGATCCGATCAGCTACCAAG	
Rev:		AGTCCTTCTCCATCAGGGTAC	

S100A14	
Set	1	

For:		ACAGATCATGAGCCATCAGC	
Rev:		CCCTCTCCACATCACTGAATTC	

Set	2	
For:		AACTTTCACCAGTACTCCGTG	
Rev:		GGCAATTTTCTCTTCCAGGC	

TM2D2	
Set	1	

For:		CAGTGGATCATGTTGGAAATGC	
Rev:		AGGACTGGCACACTCAATTC	

Set	2	
For:		AATTGAGTGTGCCAGTCCTAG	
Rev:		CATCAGCCCTCCAGTAATTAGC	

TMEM184A	
Set	1	

For:		CCACAGGAGCAACGTTACATC	
Rev:		GGAAACACAGGCTCAGGAAG	

Set	2	
For:		GTCATCTTCCTGTCGTTCTGG	
Rev:		CTTCTTCTCTGCGTACACCTG	

TMEM245	
Set	1	

For:		TCCTGTACGGCCTCTACTG	
Rev:		GAAACAGTCAACACATAGCCAAC	

Set	2	
For:		CTAGTGAGTCCCACGAATTCAG	
Rev:		GCAGAGGAAACCACATCAACC	

TNFSF9	

Set	1	 For:		CTGGTGGCCCAAAATGTTC	
		 Rev:		CTCCTTCGTGTCCTCTTTGTAG	

Set	2	 For:		GAGGGTCCCGAGCTTTC	
		 Rev:		GGTCACTGTACCAGCTCAG	

TUBB	
Set	1	

For:		CAAGTTCTGGGAGGTGATCAG	
Rev:		GATGGCACGAGGAACATATTTG	

Set	2	
For:		GGCCAGATCTTTAGACCAGAC	
Rev:		CCTTCCGTACCACATCCAG	

HPRT1	 		
For:		AGTTCTGTGGCCATCTGCTTAGTAG	
Rev:		AAACAACAATCCGCCCAAAGG	

snRNP200	 		
For:		CGAGAAGTGGGACATCATCAC	
Rev:		ACCTCTGTCATCGTGGAGAA	



Oligonucleotides for eCLIP
Oligonucleotide name Description Sequence (5' to 3') 
RNA_A01 Library preparation /5phos/rArUrUrGrCrUrUrArGrArUrCrGrGrArArGrArGrCrGrUrCrGrUrGrUrArG/3SpC3/ 
RNA_B06 Library preparation /5phos/rArCrArArGrCrCrArGrArUrCrGrGrArArGrArGrCrGrUrCrGrUrGrUrArG/3SpC3/
RNA_C01 Library preparation /5phos/rArArCrUrUrGrUrArGrArUrCrGrGrArArGrArGrCrGrUrCrGrUrGrUrArG/3SpC3/ 
RNA_D08 Library preparation /5phos/rArGrGrArCrCrArArGrArUrCrGrGrArArGrArGrCrGrUrCrGrUrGrUrArG/3SpC3/ 
RNA_X1A Library preparation /5Phos/rArUrArUrArGrG rNrNrNrNrN rArGrArUrCrGrGrArArGrArGrCrGrUrCrGrUrGrUrArG/3SpC3/
RNA_X1B Library preparation /5Phos/rArArUrArGrCrA rNrNrNrNrN rArGrArUrCrGrGrArArGrArGrCrGrUrCrGrUrGrUrArG/3SpC3/ 
RNA_X2A Library preparation /5Phos/rArArGrUrArUrA rNrNrNrNrN rArGrArUrCrGrGrArArGrArGrCrGrUrCrGrUrGrUrArG/3SpC3/ 
RNA_X2B Library preparation /5Phos/rArGrArArGrArU rNrNrNrNrN rArGrArUrCrGrGrArArGrArGrCrGrUrCrGrUrGrUrArG/3SpC3/ 
RiL19 Library preparation /5Phos/AGAUCGGAAGAGCGUCGUG/3SpC3/
rand103Tr3 Library preparation /5Phos/NNNNNNNNNNAGATCGGAAGAGCACACGTCTG/3SpC3/
AR17 Library preparation ACACGACGCTCTTCCGA
PCR_F_D501 NextSeq Library amplification AATGATACGGCGACCACCGAGATCTACACAGGCTATAACACTCTTTCCCTACACGACGCTCTTCCGATCT
PCR_F_D502 NextSeq Library amplification AATGATACGGCGACCACCGAGATCTACACGCCTCTATACACTCTTTCCCTACACGACGCTCTTCCGATCT
PCR_F_D503 NextSeq Library amplification AATGATACGGCGACCACCGAGATCTACACAGGATAGGACACTCTTTCCCTACACGACGCTCTTCCGATCT
PCR_F_D504 NextSeq Library amplification AATGATACGGCGACCACCGAGATCTACACTCAGAGCCACACTCTTTCCCTACACGACGCTCTTCCGATCT
PCR_R_D701 Library amplification CAAGCAGAAGACGGCATACGAGATCGAGTAATGTGACTGGAGTTCAGACGTGTGCTCTTCCGATC
PCR_R_D702 Library amplification CAAGCAGAAGACGGCATACGAGATTCTCCGGAGTGACTGGAGTTCAGACGTGTGCTCTTCCGATC
PCR_R_D703 Library amplification CAAGCAGAAGACGGCATACGAGATAATGAGCGGTGACTGGAGTTCAGACGTGTGCTCTTCCGATC
PCR_R_D704 Library amplification CAAGCAGAAGACGGCATACGAGATGGAATCTCGTGACTGGAGTTCAGACGTGTGCTCTTCCGATC

Supplementary	Table	2.	Oligonucleotides	used	in	eCLIP	library	preparation	


